
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

in re the Reissue Application of: § 
BILL L. DAVIS and JESSE S. WILLIAMSON § 

§ 

For Reissue of U. S. Patent 5,630,363 § Group Art Unit: 2854 

Issued May 20, 1997 
Serial No. 08/515,097 

Filing Date: May 20, 1999 ( APR 0 7 2000 |j) § Examiner: S. Funk 

1 J. Hilten 

Serial No.: 09/315,796 § 

§ 

For: COMBINED LITHOGRAPHIC/ § 

FLEXOGRAPHIC PRINTING § 
APPARATUS AND PROCESS § 



SUPPLEMENTAL DECLARATION O F JOHN W. BIRD 

To : The Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

L I am the same John W. Bird who executed a Declaration on December 11,1 999, 
and reaffirm the statements made therein. 

2. Attached hereto as Exhibit A are notes taken from various days of my monthly 

"Pocket Day Timer(s)" for August 1994 through May 2, 1995: 

** (A) August 18, 1994; 

* (B) August 29, 1994; 

(C) September 12, 1994; 

(D) Octobers, 1994; 

(E) November 14, 1994 

(F) November 15, 1994 

(G) November 18, 1994 

(H) November 21, 1994 

(I) December 20, 1994 
(J) January 4, 1995; 
(K) January 30, 1995; 
(L) February 9, 1995; 
(M) February 11, 1995 
(N) February 13, 1995 
(O) February 15, 1995 
(P) February 24 ; 1995 
(Q) March 1,1995; 
(R) March 7, 1995: 



** 
* 
* 



On 



* (S) March 10, 1995 
(T) April 4, 1995 

** (U) April 6, 1995; 

* (V) April 25, 1995; 
** (W) May 2, 1995; 



From my day-timer, I recall having a number of meetings at Williamson and, at other times, 
telephone conferences, sometimes with both Bill Davis and Jesse Williamson (marked ,, ** n 
above), and sometimes with Bill Davis (marked H * M ), following the revelation to me by Steven 
Baker of Printing Research, in late July 1 994 of the Davis-Williamson process [what became the 
*363] see paragraph 10 of my prior declaration. The unasterisked pages may have some 
relevance. 

3. In these meetings and conferences, which started on or about August 18, 1994, 
Bill Davis and/or Jesse Williamson conveyed to me details of the process they wanted 
implemented by a modified "rack-back" device to go upstream, together with tests they wanted 
run in the fall of 1 994, end-of-press at the two-color experimental test press at Printing Research. 

4. Specifically, among other things, they discussed (a) the resolution requirements 
for their flexographic plates, (b) requirements for anilox rollers, including linescreening count 
ranges and minimums, the availability of anilox rollers having their desired features, (c) the 
W1MS process (now U.S. Pat. 5,370,976), (d) the problems with the printing of metallics / 
whites / opaques / encapsulated essences / and various other coatings with WIMS' '976, (e) their 
desire that the flexographic plates be mounted to the blanket cylinder, (0 their uses of and 
requirements for flexographic inks, and (g) half-tone printing, all using the new process. These 
matters were discussed in various meetings in August 1994, and ending, as I recall, in very late 
1994. 

5. The information which was conveyed to me by Bill Davis and Jesse Williamson, 
at the dates indicated above, often came in meetings where other printing problems of 
Williamson Printing Corporation were also discussed, as well as at social outings. I took this 
information and passed it on to various PRI personnel in order to help them design the coating 
device suitable to accomplish Davis- Williamson's desired process. At various times, I spoke 
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with Ron Rendelman, sometimes Howard DeMoore, Steve Garner, Steve Baker and Dave 
Douglas, although Ron Rendleman was certainly the principle person to whom I discussed 
Williamson's specific requirements and the information given to me in the meetings indicated 
above. 

6. The entry on February 1 5, 1 995 mentions that UK flexographic metallic coating 
manufacturer Wolstenholme [International] is going to visit April 1 , 1 995 "onwards". On April 
4, 1995 another entry occurs where metallic coating manufacturer "M.D. Both" arrives at 
Williamson Printing Corporation with both employees Marshall and Glass, M.D. Both are 
owned by Wolstenholme, and these entries relate to meetings concerned specific requirements 
for metallic coatings to be used in the new '363 process in order to deliver the highest brilliance. 

7. The cantilevered or "ferris wheel" device started to be worked on at PRI, in 
earnest, in very late 1994 following the discussions from August 1994 - November 1994. I note 
the frequency of the meetings with both Jesse Williamson and Bill Davis starting on August 1 8, 
1994. 

8. My conference with Lapomarde (see my first declaration 1)1 7) and my "inkling" 
occurred well after I learned of the new Williamson process. By that time I had already seen the 
result of the Brian Liester "medieval poster" which occurred in March 1995. 

9. I notice that the priority date of EP 74 1 025 A3, Exhibit B hereto, is May 4, 1 995, 
which is consistent with my recollection that Printing Research filed a patent application on the 
cantilevered device, or "ferris wheel", in the Spring of 1995. I note the priority application is 
Serial No. 435,798. I did not intend to claim the Davis- Williamson process and to the best of 
my knowledge, no one at PRI indicated in 1995 they intended to claim the Davis- Williamson 
'363 process. Those '363 process aspects taught in EP 74 1 025 A3 - as opposed to the teachings 
concerning the cantilevered device or "ferris wheel" - came from the discussions with Bill Davis 
and/or Jesse Williamson indicated above, starting in August 1994. 



The undersigned Declarant stated further that all statements made herein of Declarant's 
own knowledge are true, and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code. 




John W. Bird 



Date: 
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(54) Retractable InWng/coatlng apparatus having fwtis movement between printing units 

(57) A retractable In-fine intang/coating apparatus 
(10) selectively applies either spot or overall intfcoaUng 
material to a blanket (B) or flexographlc plate (P) on a 
blanket cylinder (34), or spot or overall Ink/coating to a 
flaxooraphic printing plate (P) on Q plate cyfinder (32) m 
a rotary offset printing press (12). The inWno/coating 
apparatus is prvotally mounted on a printing unit (22, 24, 



26, 25) or dedicated coating unrt and is extendable Into 
&/xj retractable out of an operative InWnc/eoaljng posi- 
tion by a carriage assembly (58) which le plvotaJly cou- 
pled to the printing unit Because of the pivotal support 
provided by a cantflevered support arm (88, 90). the Ink- 
ing/coating apparatus Is extended and retracted through 
a Ferris wheel arc between adjacent printing units. 
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(54) 

(57) A retractable In-One inld no/coating apparatus 
(10) selectively app&as either spot or overall InKfcoafing 
matadaJ to a blanket (B) or flaxographta plate (P) on a 
bJarfcet cylinder (34), or spot or ovarafl |nk/coatino to a 
fl orographic printing plate (P) on a plate cylinder (32} in 
a rotary offset printing press (12). The InWng/coating 
apparatus is pWotally mounted on a printing unit (22, 24, 
26, 23) or dadrcalad coaling unit, arid is extendable into 



and retractable out of an operafive fekino/coafing posi- 
tion by a carrtafia assembly (58) which is pivotafly cou- 
pied to tha printing unit Because of the pivotal stpport 
provided by a canttevered support arm (88, 90), the ink- 
(ng/coatng apparatufl ts extended and ratracted through 
a Ferris wheel arc between adjacent pnntfng unfts. 
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Description 



This Invention relate to sheeHed or web-fed. 
rotary offset or Autographic printing presses, and more 
particularly. to a new end Improved irtiong/coating appa- 
ratus lor the Wine application of printing Inks or protec- 
tive or o^corative coatings to ehed or web substrates. 

Conventional shaeMod rotary offset printing 
presses typically incfude one or more prtming units 
though which Individual sheets are fed and printed wtth 
wet Ink. Sines the inks used with rotary offset printing 
presses typically remain wet and tacky for some time 
after porting, special precautions must be taken to 
insure that the freshly printed sheets are not martad or 
smeared as the eheets ere transferred from one printing 
untt to another, and while being conveyed to the sheet 
delivery stacker. The printed surface of the freshly 
printed short dries relatively slowty and can oe smeared 
during subsequent transfer between printing units In 
order to reduce smearing end offsetting, «prey powder 
is applied on the printed sheet 

In sane printing applications, offset and smearing 
are prevented by applying a protective and/or d ecora- 
^0 coating over all or a portion of the freshly printed 
sheets. Various arrangements have been proposed tor 
applying the protective or decorative coating as an in- 
Jino opmtion by using the last printing unit of the prase 
has the coating application unfc However, when audi tn- 
€na coating is performed, the last printing unit cannot be 
Ulsed to apply Ink to the sheets, and on only be used tor 
Mhe coating operation. Thus, while coating wtth these 
ifcpes of in-line coating apparatus, the press loses the 
^capability of printing ha fun range of colors since the last 
printing unit te converted to a coating unit 
m W will be appreciated that the time required to 
Reconfigure a prees for coating or non-coating Is nor- 
"productive and costly. Accordingly, there is a need for an 
ILin-iina coating apparatus that minimizes the time to 
hisan-up from one printing run and set-up and run the 
LMext job. Where consecutive Jobs require the same type 
©f coating, particularly blanket coating, H may not be 
imecessary to dean-up the coaler between jobs. How- 
ler the coating materia] cannot be alleged to dry on 
rlhe rollers. Therefore, especially when switching from 
Ndanket to spat coating or vice versa, or If there Is a 
delay between Jobs. H to necessary to wash-up the 
coater after each job la compteted. 

In addition, coaler wash-up * necessary when 
switching between different coating compositions such 
as aqueous and ultra violet (UV) curable coaflnga Such 
costing materials are not interchangeable, and conse- 
quently, the coater must be washed between apple*- 
Tiqns of different coating media* 

The foregoing DmHations are overcome, according 
to the present invention, by a retractable, in-fine Ink- 
ing/coating apparatus which is mounted on a printing 
unit for pivotal. Ferris wheel movement between an 
operative InWng/coating position and ■ retracted, over- 
head idle position. The inkingycoating apparatus 



includes an applicator head which, is positioned in 
alignment wftn either the plate cylinder or the blanket 
cylinder by a carriage assembly wrtch includes a canti- 
lever ed support arm. The support arm Is ptvotally ecu- 
5 pled between the InWng/coating head and tine printing 
unh tower. This cantflevered. pivotal mounting arrange- 
ment allows the inWngfceating una to be used between 
two printing units, as wei as on the last printing unit of 
the press. 

rt> In the preferred embodiment, the applicator head 
Includes vertically spaced pairs of cradle members with 
one cradle pair being tflapted for supporting a metal or 
caumic costing roller In alignment wtth a Wanket cin- 
der, end the other Grade pair si**orting a resilient ani- 
J5 tax coating roller In aignment wfth the plate cylinder, 
respectively, when the carriage assembly ts in the oper- 
ative position Because of the cantilwered, pivotal sup- 
port provided by the support arm, the applicator head 
can be lifted and lowered through an arc, similar to Fer- 
20 ria wheel movement In the limited ipaca between adja- 
cent printing units. When fully retracted, the applicator 
head and carriage assembly are lifted to an elevated, 
retracted overhead position, preferably an overhead 
position overlying the printing unit tower, thus prcvfcfing 
2* complete access to me Interstanon space and the print- 
ing una cytindam without causing the printing unit to 
lose its printing capably. The InWng/coating appGcator 
ro&er ^ the applicator head can be Inspected, cleaned 
or replaced and the doctor biade assembly can be 
* washednjp autDmstficafly while the InWng/coating appa- 
ratus te bi the retracted position. 

When the inWngfcoatlng apparatus Is used in com- 
bination wtth a ftoographte printing plate and aqueous 
ink or aqueous coating, the water component of the 
u aqueous ink or coating on the treehfy printed sheet «s 
Mporated by a high velocity, hot air lnterstation dryer 
and a high volume heat and moisture extractor assem- 
bly so tiwt the fresh* printed Wk or coating is com- 
pletely dry before the sheet rs printed on the next 
40 printing unit This quick drying flragraph* print* 
tog/coating arrangement permits a base coat of inK for 
sxmrTvta opaque white or metafile ink (gold, slrver or 
other metallcs) to be eppfiad in the first printing unit, 
and then overprinted by a lithographic process on the 

4S neact printing unft 

exemplary ernbodiments of the present invention 
ere illustrated h the drawing figures wherein: 



so 



FIGURE 1 la a echematic side ele/afional view of a 
sheet-fed, rotary offset printing press having ink- 
ingteoating apparatus wnbodying the present 
invention; 

FIGURE 2 is a perspective view of the printing 
press of FIGURE 1 in which a dual head ink- 
ing/coating apparatus is in the operative coating 
position and a single head coater is in a retracted, 
overhead position; 

FIGURE 3 la an enlarged slmpfifVed perspective 
view showing one side of the single head ink- 
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inc/ooating apparatus of FK3URE 1 in the operative 
position; 

FIGURE 4 frs a simplified side el optional view 
showing the dual head inking/cotting apparatus In 
the operative coating petition lor spot or overall 
coaling from the blanket position; 
RGURE 6 Is a timptifiod side elevafional view 
showing the single head inWng/coafing apparatus 
In the operative coaling position for spot or overall 
coating from the pi ate position: and, 
RGURE 6 is a srrrpirfled side elevations! view of 
the dual head inking/coating apparatus of FIGURE 
4, partialty broken away, which illustrates the 
hydraulic drive assembly and doctor blade ewem- 
Wy. 

As used herein, the term "processed" refers to var- 
ious printing methods which ma/ be applied to either 
side of a substrata, including the application of UV-cura- 
He and aqueous inks and/or coatings. The term •sub- 
strate" refers to sheet or web material. Also, aa used 
herein, the term •waterless printing plate" refers to a 
printing plate having narvVrmge surface areas which 
are hydrophobic and also having image wrtace areas 
wNeh are hydrophifc, wherein the non-image surface 
arms are characterized by a surface tension value 
which fas less than the surface tension of aqueous Ink, 
Q and the rmaye surface areas are characterized by a sur- 
face tension value which is greater than the surface ten* 
|~ sion of aqueous Ink. 'Rexograpntc- refers to flexftrfe 
• printing plates having a relief surface which ia wettaUe 
\t by aqueous Ink or aqueous coating material. 
Ul As shown in the exemplary drawings, the present 
S] 'invention is embodied In a new and Improved In-line Ink- 
Ing/coau'ng apparatus 10, tor applying inks or protective 
& and/or decorative coatings to sheets or webs printed In 
y ' a sheet-fed or web-fed. rotary offset or flexographic 
3 printing press, herein generaDy designated 12. In this 
Q instarrca oc shown In FIGURE 1, the inking/coating 
in apparatus 10 ia installed in a four color printing press 
□ 12, such as that manufactured by Heidelberger Druck- 
« maschinen AG of the Federal Republic of Germany 
under its designation Heidelberg Speedmastar 102V. 
U Th e p fets 12 includes a press frame 14 coupled atone 
H 1 end. herein the right end, to a aheet feeder 16 from 
which sheets, herein designated S, are individually and 
serially fed into the press, and at the opposite end. with 
a sheet defrvary stacker 20 in which the freshly printed 
sheets are collected and stacked. Interposed between 
the sheet feeder 16 and the sheet delivery stacker 20 
are tour substantially Identical rotary offset printing units 
22, 24. 26 and 26 which can print different color inks 
onto the sheets aa they ere transferred throu gh th e 
jSress 12. The printing unis are housed within printing 
towers T1. T2, T3 and T4 formed by side frame mem- 
bers 14. IS, 

as Illustrated, the printing ucvti 22. 24, 26 and 28 
are substantially identical and of conventional design. 
The first printing unit 22 includes an in-feed transfer cyl- 
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tnder 30, a plate cyindef 32, a Wanker cyflnder 34 and 
an impression cylinder 36, all supported tor rotation in 
parallel alignment between the press side frames 14. 
15. Each of the first three printing units 22, 24 and 26 
5 have an Interunit transfer cyflnder 38 disposed to trans* 
fer the freshly printed sheets from the ae$acent impres- 
sion cyfinder to the nacd printing unit via an interstation 
transfer cylinder 4a The last printing unit 28 Is shown 
equipped wtth a delivery cylinder 42 which guides each 
to freshly printed sheet 16 as it is transferred from the last 
impression cylinder 36 to a delivery conveyor system, 
generally designated 44, to the sheet delivery stacker 
20. 

The delivery conveyor system 44 as shown in FIG- 
is URE 2 Is of conventional design and Includes a pair of 
continuous deOvery gripper chains 46. only one of which 
le shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fngers for gripping the leacfing edge of a freshly printed 
so sheet 1 8 after It leaves the nip between the delivery cyl- 
inder 42 and impression cyfinder 36 of the test printing 
unh 28. As the leading edge is gripped by the grippers, 
me delivery chains 46 pul the freshly printed sheet 
away from the impression cyfinder 36 and deliver the 
as freshly printed sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a 
delivery dryer 48 which Indudes a combination of Infra- 
red thermal radUtion, high velocity hot air flew and heat 
so and moisture extraction far drying the Ink and/or the pro- 
tective/decorative coating on the freshly printed sheets 
In the exemplary embodiment shown In RGURE i, 
the first printing unit 22 is equipped wrfri a flecocjaphic 
printing c^ata, and does not require an InWng roller train 
x or a dampening system. If an ink roller train Is mounted 
on the first printing unit, the form rollers are retracted 
and locked off when the printing unit goes on Impres- 
sion. Fiexographic aqueous ink Is supplied by the ink- 
ing/coating unit 1 10. The remaining printing units 24, 26 
40 and 28 are equipped for lithographic printing and 
Inctude an InWng apparatus SO having an InWng roller 
train 62 arranged to transfer Ink from an hk fountain 34 
to fte plate cylinder 32. TNe b accomplished with fre 
aid of a fountain roller 56 and a duaor rdler. The fourv 
46 tain roller 56 projects into the Ink fountain 64, where- 
upon its surface is wetted wfth printing ink Q. The 
printing ink Q Is transferred intermittently to the inking 
roller train 52 by the ducior roller. The Wang rofler train 
52 euppCee printing Ink O to the image ares of a printing 
so plate P mounted on the plate cylinder 32. 

The printing ink Q is fransferred from the printing 
ptate P to an Wc reeeptive blanket B which is mounted 
on the banket cylinder 34. The Inked Image carried on 
the blank** B la transferred to a sheet S as the sheet Is 
55 transferred through the nip between the Impression cyi- 
inder 36 and the blanket a 

The inking roner arrangement 52 illustrated In FIG- 
URE 1 Is exemplary for use in combination with litho- 
graphic ink printing plates. It will be understood that 
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darnpening roiled (not illustrated) wiD be In direct 
engagement with the frthographic plate P. but are not 
used in combination with the flexooraphic plate of prim- 
ing unit 22. 

Referring now to FfGURE 4. FIGURE 5 end FIG- s 
URE 6, the in-fine InWng/coating apparatus 10 includes 
a carriage assembly 68 which supports an applicator 
head 60. The applicator head 60 fndudes a hydraulic 
motor 62, a tower gear train 64, an upper gear train 65, 
an applicator rofler 66 and a doctor blade assembly 68. to 
The external peripheral surface of the applicator rotter 
66 is Inserted into wetting contact with liquid coating 
material or ink contained In a reservoir 70, The reservoir 
70 is continuously sLppfied with Ink or coating which Is 
circulated through the reservoir 70 tram an off-press « 
source by a pump (not illustrated). The hydraulic motor 
62 drives the applicator roller 66 synchronously with the 
plate cylinder 32 and the blanket cylinder 54 in 
response to an RPM control signal from the press drive 
(not illustrated) and a feedback signal deveJoped by a « 
tachometer 72. While e hydraulic drive motor ie pre- 
ferred, an electric drive motor can be used. 

The applicator roller 66 Is preferably a fluid meter- 
ing ante roller which transfers measured amoints of 
printing ink or coating material onto the printing plate or as 
blanket The surtsce of an ante roller is enejaved with 
jan array of doaefy spaced, shallow depressions 
Deferred as "ceDs*. Ink or coating material from the rev 
Jjrwolr 70 flows Into the cede as the anilox ruler turns 
: ..trough the reservoir. The transfer surface of the anfoc so 
poller Is scraped wtth a doctor Wade 73 to remove 
^axcess ink or coating. The ink or coating remaining on 
Ufhe antoc roller is the measured amounts contained 
S^thin the cells* 

i[1 The applicator roller 66 is cylindrical and may be u 
^constructed in various diameters and lengths, contain- 
ing cells of various sizes and shapes. The volumetric 
icapadty of en anilox roller ts established during manu- 
^featuring and is dependent upon the selection of ceD 
ISize, shape and number of carte per unit area. Depend- 
ffrrg upon the intended application, the cell pattern may 
**be fine (many small cans per unit area) or coarse (fewer 
5&rger cans per unit area). 

P By applying the ink or coating material through the 
HnWng/coat'ng applicator head 60. more Ink or coating <s 
material can be delivered to the sheet S as compared 
wtth the inWng roller train of a irthographte printing unJt 
Moreover, color Intensity ie stronger and more brflGant 
because the flaxographjc Ink ts appRed at a much larger 
film thickness than can be applied by the lithographic so 
process and Is not (fluted by dampening solution. 

The inking/coating applicator head 60 Modes side 
frame members 74, 76 that support the applicator rofler 
65, gear train 64. gear train 65, doctor blade assembly 
68 and the drive motor 62. The applicator roSer 66 is a 
supported at opposite ends on a lower cradl e formed by 
a pair of end plates 78, 80 which hold the applicator 
roller 66 in paralel oBgnment with the blanket cylinder 
3* (FIGURE 6). The side frames 74. 76 are also pro- 



vided with an upper cradle formed by a pair of side 
pistes 82, 84 which ere vertically spaced with respect to 
the lower side plates 76, 60. Each cradle has a pair of 
sockets 79, 81 and 63. 85, respectively, for holding the 
applicator roller 66 for spot coating or Inking engage- 
ment against the plate P of the ptete cylinder 32 (FIG- 
URE 4) or the blanket B of the blanket cylinder 34. 

Preferably, the applicator roller 66 for the upper cra- 
dle (plate) position is an anflc* rofler having a resilient 
transfer surface. In the dual cradle arrangement, the 
press operator can quiddy change over from blanket 
Inking/coating and plate inWng/coating with minimum 
press down time, since ft Is only necessary to remove 
and reposition or replace the applicator roller 66, and 
wash-up the doctor blade assembly If changing from ink 
to coating or vice versa. The capability to selectively 
operate In either the flexogrephic mode or the litho- 
graphic mode and to prim or coat from either the plate or 
blanket position to referred to herein as the 
UTHOFLEX* process* 

Referring again to FIGURE 2 and FIGURE 3. the 
applicator head 60 Is supported by the carriage assem- 
bly 58 In a cantilevered, pivotal arrangement which 
allows the dual cradle triMng/coating apparatus 10 and 
a single cradle Inking/coaling apparatus 1 10 to be used 
between any two adjacent printing units, as well as used 
on the first and last printing units of the press. This is 
made possible by e pair of cantilevered support arms 
88, 90 that are prvotalty coupled to the side plates 74, 
76, respectively, on a pfvot shaft 77. Each support arm 
has a hub portion 88 A, MA, respectively; and an ekwv 
gated shank portion 88B, 90B. respectively. 

The cantilever id support arma are pivotal ty 
mounted on the printing tower by pivot Nocks 92, 94, 
respectively. The hub portions 88A, goA are joumoiled 
tor rotation on pivot shafts 96, 98, respectively. The pivot 
blocks 92, 94 are securely fastened to the fewer 1 40, so 
that the carriage assembly B6 la pivotally suspended 
from the pivot shafts 96, 98 in a camilevared Ferris sup- 
port arrangement The shank portions 88B, 90B are pfv- 
otaJly coupled to the pivot shaft 77, so that the carriage 
assembly 58 and the applicator head 60 are capable of 
independent rotation wtth respect to each other and with 
respect to tee pivot shaft 77. By this arrangement, the 
applfcator head 60 is pivotally suspended from the pivot 
shaft 77. and remains In an upright orientation as the 
support arms rotate from the operative position to the 
fufly retracted position, and vice versa. 

Thus, the cradles 78. 80 and 82, 84 position the 
applicator roller 66 In vertical and horizontal alignment 
with the plate cyfinde or Banket cylinder when the 
applicator head Is esiended to the operative position, for 
narrpte as shown in FIGURE 4 and FIGURE £ More- 
over, because of the transverse relationship between 
the hub portion and shank portion of the s^port arms, 
the applicator head 60 and carriage assembly 58 are 
capable of rotating through a Ferris ere without touching 
the adjacent printing tower. This makes it possible to 
instaC the Inking/coating apparatus 10 on any intermedin 
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ate printing unit tower (T2. T3), and as well as on the 
first printing una tavern and the tefit printing unit tower 
T4. Additionally, when the inking/coating unit 10 is in the 
operative poettion. the lateral projection of the applicator 
head 60 Into the tntanstation space between printing 
units is rrtnimJzecL This assures virtually restricted 
operator access to the interstation space between adja- 
cent printing unite when the applicator head Is engaged 
in the operative position, and completely unrestricted 
access when the carriage assembly 58 is retracted. 

Rotation of tha carriage assembly 56 to courtier* 
clockwise from the retracted. Idle position (shown In 
phantom In FIGURE 1) to the operative position (FIG- 
URE 4 and FIGURE 5). The carriage assembly 58 can 
be adapted for clockwise rotation from tha retracted 
position to the operative position tor engagement of the 
applicator relief to either the plots or the Banket on the 
dampener side of the tower, assuming that access to 
the piate and blanket Is not restricted by dampener roll- 
ers or the like. 

Rotational movement of tha support arms 88, 90 is 
assisted by counterweights 100. 1 02 which are secured 
to the support arms. respe<rtrvery. for concurrent rotation 
with respect to the pivot blocks 82. 9< Wrth the passes 
assistance of the ccvmerweigHts, the press operator 
can easily move the inWng/eoating assembly 10 from 
the engaged cperati ve position as shewn in FIGURE 4 
to the tufty retracted, idle position as shown in phantom 
In FIGURE 1. Preferably, rotation of tha carriage assem- 
bly 58 es assisted by a torsion spring, electric motor or 
hydraulic motor. 

The InWng/coating apparatus 10 is releasabty 
locked Into the operative position aa shewn in RGURB 
4 by reJeasabfe latch coupings 103, 105 that secure the 
support arms aa 90 to the press side frames 14, 18, 
respectively, of the printing unit tower T< In the operative 
position. Coating engagement of the appfieaior roller B6 
against the blanket cylinder 34 is produced by power 
actuators, preferably pneumatic cylinders 104, 106 
which have eateridaWe/retractable power transfer arms 
104 A, 106 A, respectively. The pneumatic cylinder 104 is 
pVotaiiy coupled to the support arm 88 by a pivot link- 
age 108, and the second pneumatic cylinder 108 is pJv- 
otally coupled to the support arm 90 by a pfvot Dntege 
109, in response to actuation of the pneumatic cylinders 
104, 1 06, the power transfer arms are retraeteel As the 
transfer arms retract, the inWncycoeting head 60 is 
rotated counterdockwise on the pivot shaft 77, thus 
moving the applicator rofler 66 into coaling engagement 
with the blanket cylinder 34. 

The pivot linkage 108 indudes a befl crank 111 
which is mounted for pivotaJ movement on a pin 113. 
The pin 1 13 is supported by a clevis plate 1 15 which is 
attached to the support arm 8& One end of the be! 
crank Is prvotally coupled to the actuator arm 104A. and 
a cam roller 1 17 Is mounted for rotation on its opposite 
end. 

The cam roller 117 is engagable against an adjust- 
able stop 1 1 9 which Is rlgidry secured to the side plate 



74 Counterclockwise shirting of the handle H moves a ■ 
cam follower 121 into a latch pocket 123 of a receiver 
ctock 125 as the cam roller 117 Is moved into engage- 
ment with the adjustable stop 1 19 in the interlocked, 

5 operative position. Referring to FIGURE 4, FIGURE S 
and FIGURE 6. the receiver block 125 Is secured to the 
delivery side of the printing unit tower by machine 
screws 

When the plate P goes on impression, power Is 
to applied to the pneumatic actuator 104 and the power 
transfer arm 104A retracts, thus causing the ben crank 
1 1 1 to rotate eounterdockwtee about the pin 1 13. The 
torque eppied by the pneumatic actuator 104 is trans- 
mitted to the appGcator head 60 through the cam roller 
is 117 and the adjustable stop 119. Ccumerriockwise 
movement of the appftnatnr head 60 relative to the sup- 
port shaft 77 carries the applicator rofler 68 Into engage- 
ment wfth the piate P. 

The adjustable stop 119 has a threaded bolt 119A 
so which Is engagable with the cam roller 117. The striking 
point of engagement is preset so that the appGcator 
roller 66 property positioned for engagement with the 
plate P or btantet B in the operative position when, the 
applicator heed 60 is Interlocked with the press frame 

6 14 and the printing unit goes on Impression. 
Referring to FIGURE 5, an Wong/coating appara- 
tus 1 10 having a single head is illustrated. The con- 
struction of this aJternafive embodiment is identical In all 
respects with the dual head arrangement, with the 
exception that only a single gear train and a single era* 
die for holding tha applicator roller is provided. In both 
errbodiments. the 'mkfng/coating head 60 remains 
upright as 'rt swings through an arc, comparable to the 
movement of a Ferris wheel. Because of the upright ori- 
entation of the Wong/coating head 60 as it moves 
between the extended and retracted positions, the usual 
platform spacing between printing unit towers provides 
adequate clearance to permit extension and retraction 
of the carriage assembly 58 without interference with 
operator acceee to the printing units. This is a significant 
advantage in that it permits the in-ftna inWneycoating 
apparatus 10 to operate effectively In the interstation 
space between any adjacent printing units, and without 
blodong or obstructing access to the cylinders of the 

as prtnting units when the inWng/coeilng apparatus is In the 
retracted position (aa Indicated In phantom in FIGURE 

1). 

Moreover, when the In-line inking/coating appara- 
tus is in tite fully retracted posWon, the applicator roller 
so 68 is conveniently positioned on the dampener side of 
the printing ink tor inspection, dean-up or replacement. 
Additionally, tha doctor bfade assembly is also conven- 
ientiy positioned tor inspection, removal, adjustment or 
dean-up. Atea the doctor blade reservoir and coating 
ss circulation fines can be cleaned while the prow I* TUty 
nlng as well as when the press has been stopped for. 
chanoa-cver from one type of ink or coaling material to 
another. 
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When ihe trddng/coating apparatus Is used for 
appty^g en aqueous ink or an aqueous coating mate- 
rial, tha water conponent on the frechfy prkited sheet S 
is evaporated by a ^ velocity, hot air Interctafion dryer 
and hign volume heat and moisture extractor unite 112 5 
and 1 14. as shown in FIGURE l, FIGURE 4 and FIG- 
URE 5. The dryer/eaaractor units 112 and 114 are ori- 
ented to direct high velocity heated air onto the freshly 
printeoVcoated sheets aa they are transferred by the 
intarunrt and the intermediate transfer cylinders 36. 40. to 
By this arrangement, the freshly printed aqueous Ink or 
coating material is completely dry before the sheet to 
overprinted in the next printing unit 

The nigh velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 112, 114 utffizs 1* 
high velocity air jets which scrub and break-up the moist 
air level which dings to the surface of each freshly 
printed sheet Within each dryor, high velocity air la 
heated to a high temperature ae it flows across a resist- 
anoe heating element within en air defivary baffle tube. & 
High velocity jets of hot air are tfiecrtarged through mui- 
tipie airflow aperbxes through an exposure zone Z 
(FTGURE 4 and FIGURE 5) onto the freshly 
printeoVcoated sheet S as K is transferred by the transfer 
cylinder 36 and intermediate transfer cylinder 40, as 
respectively Each dryer assembly includes a pa* of air 
delivery dryer heads which are arranged in spaced, 
rslde-by-side relation 68 shown In FIGURE 4 and FIG- 
URE s, 

f*. Tha high velocity, hot moisture-laden air displaced 
Worn each freshly printed sheet is extracted from the 
Mryer exposure 2one Z and completely exhausted from 
yjjie printing unit by the high volume extractor*. Each 
^extractor head includes a manifold coupled to the dryer 
j&ads and draws the moisture, volatile* and high vekx> 35 
% hot air through a longitudinal gap between the dryer 
Cheada. According to this arrangement, each printed 
ssheei Is dried before It te run through the next printing 
©nit. 

I - The water-based inks used in ftexographic printing 40 
Sjy at a relatively moderate drying temperature pro- 
hrjded by the interstatlon high velocity hot air dry- 
^extractors 112. 114. Consequently, print quality Is 
Substantially improved since the aqueous ink ta drted at 
Leach printing unit Defore it enters the next prinfing unit *a 
Moreover, back-trapping on the blanket of the next print- 
ing unit is completely eliminated. This interstatlon drying 
arrangement makes it possible to prim aqueous Wcs 
such as metallic ink and opaque wWte ink at one prim- 
ing unit and then overprint at the next printing unit so 

This arrangement also permits the first printing unit 
to be used as a coater in which an aqueous coating b 
applied to low grade paper, for example recycled paper, 
totrap and seal in lint dust spray powder and other 
debris and provide a smoother, durable surface that can ss 
be overprinted in the next printing unit The first down 
coating seals the surface of the low grade, rough sub- 
strate and improves overprinted dot definition while pre- 
venting strike-through and show-through. A UV^cumble 



protective and/or decorative coating can be applied ovar 
the first down overprinted (aqueous) coating in the last 
printing unit 

Preferabty, the appGcator roller 66 is constructed of 
metal or ceramic when it is used for applyin g a coating 
material to the blanket B on the cylinder 3d. Whan the 
applicator roller G6 is applied to the plate, H is preferably 
construct ed as an anflox roller having a resilient transfer 
surfeoaJor engaging aflexographic printing plate. Suite* 
brie reament roller surface materials Include Buna N syn- 
thetic rubber and EPOM (terpof/mar elastomer). 

It win be appreciated tut the InWng/coatlnfl appara- 
tus 10 is capable of applying a wide range of Ink types, 
inducing fluoresce* (Day GJo). paariescent metaKcs 
(gold, silver and other metaffiee), glitter, scratch and 
cruff (rrtcro-encapSLdated fragrance), scratch and 
reveal, luminous, pressure-sensitive adhestves and the 
Ska. 

The prose operator can eTrmnate the dampener 
roller assembly altogether, and the Wdng/coating appa- 
ratus 10 can selectively apply aqueous into and coat- 
ings to a flexcgraphfc or waterless prinfing plate and the 
blanket Moreover, overprinting of the aqueous Inks and 
coatings can be carried out in the nod printing unit since 
the aqueous Inks and coatings are corrpletety dried by 
the high veloefty, hoc air tnterstation dryer and high vol- 
ume heat and moisture extractor assembly 

The aqueous inks end coatings as used in the 
present Invention contain colored ptgmenta and/or 3d li- 
bit dye* binders thai fix the pigments onto the surface 
of the priced sheet and waxes, detoamers and thicken- 
ers. Aqueous printing Info predominantly contain water 
as a solvent dfluent and/or vehicle. The thickeners 
which are preferred Include algonates, starch, cellulose 
and its derivatives, for example cellulose asters or cellu- 
lose ethers arxJ the Eke, Coloring agents inducing 
organic as well as inorganic pigments may be derived 
from dyes which are insofcbie in water. Also, the printing 
ink may contain water and can be predominantly glycol 
or the like, with the pigment being bound by an appropri- 
aa resin Whan metaffclnte are printed, the cells of the 
ante roller must be appropriately sized to pre/ant the 
metal particles from getting stuck within the calls. The 
cell size is criobai, and for metallic gold ink, tha antic* 
rofier should have e screen fine count in the range of 
1 75-300 fries per Inch (6&-1 18 fines per cm). 

The intf rxj/coating apparatus 1 0 can *lso apply UV- 
curaue inks arxJ coatings. K UV-curable Inks and coat- 
ings are uti&zad, ultraviolet dryers/extractors are 
Installed adjacent the high velocity hot air dryer/extrac- 
tor urirts 112. 1 14* respectively. 

It wiB be appreciated that the Inking/coating appara- 
1u3 1 0 descrtoed herein makes K possible to selectively 
operate a prinfing irut in either the flaxographic printing 
mode a the llthcxjraphic printing mode, while also pro- 
viding tho capaWty to print or coat from either the plate 
or blanket position. The dual cradle support arrange- 
ment of the present kwerrttan makes It possible to 
quictty change over from inWng/coating at the blanket 
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cylinder position to (nWng/coating st the plat© cyfinder 
position with minimum press down-time, since it is only 
necessary to remove and reposition or replace the 
applicator rofler 66 while the printing/inking apparatus Is 
in the retracted position. 

Moreover, the press operator may elect to spat or 
overall coet with aqueous inkteoating from the ptate dur- 
ing ona job, and then spot end/or overall coat from fie 
blanket during the next job. Since the doctor blade 
assembly can be flushed and washedip quteMy and 
the applicator roller can be replaced quickly, it fe possi- 
ble to spot coot or overall coat from the plate poeWon or 
the btanket position with aqueous inks or coatings dur- 
ing the first press run and then spot coat or overall coat 
with UV-curable inks or coalings from the plate p o si ti on 
or from the blanket position during the next press run. 
The inWngfcoating apparatus 1 0 is completely out of the 
way In the retracted position; consequently; the doc t or 
blade reservoir and supply lines can be fluahed and 
washed-up by automatic wash-up equipment while the 
printing urtt re printing another job. 

The positioning of the appficator head and roller 
assembly relative to the plate and blanket is repeatable 
to a predetermined, preset irrpreecian position. Conse- 
quently, no printing unit edjustmer* or alteration Is 
required except for flushing the doctor blade assent 
and cleaning or replacing the applicator roller to accom- 
modate a different kind of ink or coating material 
Although manual eadansion and retraction have been 
desertoed In connection with the exemplary embodi- 
ment extension to the operative position and r e fract io n 
to a non-operative fcdc positi on can be carried out auto- 
matically by hydremic or electric motor eervomecfta- 
nisms. 

Tha Ferris wheel support arrangement allows the 
ir#ong/coating apparatus to operate effedtvery in the 
imarstapon space between any adjacent printing units, 
as well as on tha first or last printing units a! the press, 
without blocking or obstructing the Interstate space or ' 
restricting operator access to the cylinders of any of the 
printing units. 

Finally because the inWno/coating apparatus at the 
present Invention ie mounted on a printing unit tower 
and is extendable to the operative position without 
requiring adjustment or aria ration of the printing unit cyl- 
inders, ft can be used tar applying printing ink or coating 
material to the blanket cyGnder of a rotary offset web 
press, or to the blanket of a dedicated coating unit 

aalms 

1. InHng/coating apparatus (10) far use in a printing 
press (12) of the type having a printing unit (22. 24, 
26, 28) on which a plate cylinder (32), a Banket cyl- 
inder (34) and an Impression cylinder (36) are 
mounted for rotation, wherein the InWng/coafing 
apparatus is characterized by: | 



an appffrator head (60) lor applying ink or coat- 
ing material to a pfata (P) mounted on the plate 
cylinder or to a blanket (B) mounted on the 
blanket cyTrtder, either separately or simurtane- 
s ousty when the inWngfcoaSng apparatus Is in 

an operative position retative to tha plate and 
blanket cylinders: and, 

a carriage assembly (58) lor moving the appli- 
cator head to the operative position In which 

to the applicator heed Is disposed laterally ac^a- 

cant to the plate and blanket cyfinders and for 
moving the applicator head from trie operative 
position to a retracted posrfion in which the 
applicator head is elevated with respect to the 

is plats and blanket cylinders. 

2. tntingfcoating apparatus (10) as set forth In claim 1 r 
wherein the carriage assembly (S8) « character* 
tzed by: 

29 

a support arm (88. 90) having a first end por- 
tion (B8A) constructed for pivotal attachment to 
the printing unit and having a second end por- 
tion (883) prvotany coupled to the appBcator 
ts head (60), the ap pfi c at or head being movable 

on the support arm to the operative posWart 

a, tnttng/cocting apparatua (10) as set forth in daim 1 , 
characterized In that a counterweight (100, 102) is 
so coupled to the carriage assembly, 

4. irtqng/coeUng apparatus (10) aa set forth in daim 1 , 
wherein the appficator head (60) Is characterized 
by: 
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a doctor bUde assembly (68) having a reeer* 
vorr (70) tor receiving ink or liquid coating mate- 
rial; and. 

an appficator roller (66) coupled to the doctor 
blade assembly In fkaid communication with the 
reservoir, tha applicator roller being engagable 
with a printing plate (P) on the plate cyftnder or 
with a blanket (B) on the bUnkat cylinder when 
the applicator head (60) Is In the operative 
position. 

fnWng/coating apparatus (10) as set forth In daim 4, 
characterized in that the appBcator roller (66) Is an 
enllaoe roller having a resilient transfer surface. 

InWng/cooting apparatus (1 o) as set forth In darn i . 
characterized in that: 

a power actuator [104, 106) is movably coupled 
to the appGcaicr head (60). the power actuator 
having a power transfer arm (104A 106A) 
wfvett ts easndsjbie and retractable; and, 
mo vemen t converting apparatus (loe) >e cou* 
pled to the power transfer arm for converting 
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extension or retraction movement of the power 
transfer arm Into prvotaJ movement of the appTr* 
cator head (60) relative to the carnage assem- 
bly. 

7. InWng/coating apparatus (10) as set forth In ctaim 6, 
wherein the movement converting apparatus (108) 
!e characterized by. 

a bell crank plate (in) having a* first end por* 
fion coupled to the power transfer arm and hav* 
ing a second end port on for engaging a stop 
member; 

a stop member (119) secured to the applicator 
head (60); and, 

a da/tt plate (115) secured to the carriage 
assembly (58) and pivotally coupled to the beA 
crank plate. 

8. inMna/coafing apparatus 00) as set forth In daim 1, 
wherein the applicator head (60) b characterized 

by: 

first and second dde frame members (74. 76) 
plvotaUy coupled to the carriage assembly (58): 
a doctor blade assembly mounted on the first 
and second side frame members, the doctor 
f=\ Bade assembly Including a reservoir (70) far 
*Z receding ink or liquid coating materia] : 
^ a cradle assembly (78, 80), (82, 84) mounted 
i W on the first and second side frame members, 
M respectively; 

\j\ an applicator roller (66) mounted far rotation on 
t\ the cradle assembly and coupled to the doctor 
^ blade assembly tor railing contact with ink or 
jjf coating material in the reservoir, the applicator 
S 1 roller being engagable with a printing plate (P) 
e on the plate cyBndar (32) or with a blanket (B) 
q on the blanket cylinder (34) when the appOcator 
i ft head (60) is in the operative position; and, 
~ a drive motor (62) coupled to the applicator 
^ roller tor rotating the applicator roflar. 
C ! 

9Slnkjng/coeting apparatus (1 0) as set torth in daim 8. 
^characterized in that 



to 



iff 



the cradle assembly (79, 80) has first and i 
ond sockets (79. 81) disposed on the first and 
second skje frame members respectrvety; and, 
the applicator roller (660 ts mounted tor rotation so 
on the first and second sodsts. 

10. InWns/eoating apparatus (1.0) as set torth in daim B, 
• charactertoed in thai 



ss 



the cradle assembly (78. 80), (82, 84) h dudes 
first and eeoond sockets f79. 81) disposed on 
the first and second side frame members, 
respectively, and third and fourth sockets dis- 



posed on the first and second side frame mem- 
bers, respectively; and, 

the applicator roller (66) Is selectively mounts- 
bio for rotation on either me first and second 
sockets or on the fttrd and fourth sockets for 
applying ink or coating material to either the 
plate or blanket when the appfcstor head is tn 
the operative position. 

11. Inking/coating apparatus (10) as sot torth in claim l, 
wherein the wpriricator head (60) is characterized 

by. 

e first cradle (78, 80) far supporting an applica- 
tor roller (66) for engagement with the plats 
when the InMngtaoatfrtg apparatus is in the 
operative poeffion; and 

a second cradle (62. 84) for suppor ting an 
applicator rafter (66) tor engagement with the 
blanket (B) when the in)dngtoa£ng apparatus 
Is in the operaflve position. 

12. 1nMng/coatingappajati»(1^ 

wherein the carriage essambry ts characterized by; 

a support arm (88, 90) having a first end por* 
tlon prvobafy coupled to the printing urvt (88A, 
90A) and having a second end portion (886, 
9 0B); 

a co m mon pivot shaft (77) on which the sup- 
port arm second end porOon and the ink- 
ing/coating apparatus are ptvotaOy mounted; 
and. 

male and female latch members (103. 106) 
coupled between the common pivot shaft and 
the printing urvt, with one of the latch members 
being secured to the common pivot shaft and 
the other latch member being constructed for 
attachment onto the printing unit, the latch 
members being mat cable tn Interlocking 
engagement when the appQcator head (60) is 
In the operative position. 

13. mWng/toaling ^3paratus (1 0) as aet torth in daim i , 
wherein the applicator head (60) and the priming 
unit are characterized by: 

male and female latch coupling members (103, 
106) mounted on the carriage assembly (SS) 
and on the printing unft for releasably latching 
the caTfage assembly In Interlocking engage- 
ment with the printing unit when the applicator 
head is In the operative position. 

14. inldngteoatlng apparatus (10) as sat forth ip daim 1. 
wherein the carriage esaerrtrfy (58) ts character* 
izad by an elongated shank portion (88a 90S) and 
a hub portion (88A, 90A), the etangated shank per* 
tfon being prvotaHy coupled to the applicator head 
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(60) and the hub portion being constructed tor piv- 
otal attachment onto the prtnfing unit 

15. A rotary offset printing P^*** (12) having first and 
second pnrtfing units (22, 24) and the Wang/coat- 
ing apparatus (10) of data 1 'a rnovabty ooupled to 
the first printing unrt (22) as set forth in claim 1. 
characterized fey: 

a dryer (112) mounted on the first printing unrt 
adjacent the Impression cylinder (36) of the first 
printing unit for discharging heated air onto a 
frecHy printed substrate whHe the freshly 
printed substrate Is in contact with said Impres- 
sion cyGndef. 

16. A rotary offset printing press (12) as defined in 
data 15, characterized In that 

an ©draetor (11 2E) is disposed adjacent tha 
dryer tor exacting hot air, moisture and volar 
tiles from an exposure zone (Z) between the 
dryer and the freshly printed eubstrate. 



17. A rotary offset printing press (12) as defined in a* 
daim 1 5, characterized In that: 



an intermediate transfer cylinder (40) is cou- 
pled in sheet transfer relation with the Impres- 
sion cylinder (36) of the first printing unit (22}: 
and, 

an interatatlan dryer (11 4) b disposed adjacent 
the intermediate transfer cylinder for discharg- 
ing heated air onto a freshly primed or coated 
substrate after it has been transferred from the 
impression cylinder of the first printing una and 
while tt ta In contact with the intermediate trans- 
fer cyfinder (40). 



impression cylinder (36) and the blanket (B): 
and, 

drying the Ink or coating material on the freshJy 
printed substrate before the substrata Is subse- 
quently processed. 

ig. A method for rotary offset printing as defined in 
daim 18, wherein the drying step is characterized 

-by. 

discharging high velocity, heated air onto the 
freshly printed/coated substrate (5) whUe the 
freshty printedAooated substrate is in contact 
with the impression cylinder (36) of the first 
printing unft (22). 

2a A method for rotary offset printing as defined in 
claim 18, characterized by the ; 
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1& A method for rotary offset printing in a printing 
press (12) of the type inducing first and second 
rotary offset priming units (22, 24), and using aque- 
ous or uv-ouraWe printing ink or oocting material In 
the operation of at least the first printing unit char* 
acteri2ed by the following steps performed at each 
priming unft In succession; 

spot or overall coating a plate (P) with aqueous 
ink/aqueous coating material or UV-curable 
Ink/UV-curable coating material; 
spec and/or overall coating a blanket (B) with 
aqueous Inkfaqueous coating material or UV- 
curable ink or UV-curable coaling material; 
transferring the printing ink or coating material 
from the printing plate (P) to the blanket (B); 
transferring the inkad or coaled image from the 
blanket to a substrate (S) as the substrate la 
transferred through the nip between the 



40 



transferring tha freshly printed substrate (S) 
from the Preprinting unit (22) to an intermedi- 
ate transfer cyfmder (40); and, 
drying the freshly printed substrate whH e ft is in 
contact wfth the intermediate transfer cylinder. 

21. A method for rotary offset printing as defined in 
daim 18, characterized by the step: 

extracting hot air, moisture and volatile* from 
an exposure zone (Z) above the freshly 
printed/coated substrate (S) while the freshfy 
printed/coated substrate t$ in contact wfth the 
impression cylinder (36). 

22. A method for rotary offset printing as defined In 
daim 1 8, characterized by the steps: 

applying a primer coating of an aqueous coat- 
ing material or UV-curable coating material to a 
substrate (6) *i the first printing unit (22) ; and, 
drying the primer coating on the substrate 
before the substrate is processed In the second 
printing unit. 
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